Time Course o f the Brain Swelling
Fifty mice were injected with a threefold diluted R1 and divided into five groups of 10 mice each. Each group was killed on days 1, 2, 3, 5 and 7 after injection, and the mean brain weights on each day were compared with those of the respective control groups.
As shown in Fig. 3 , the brain swelling reached the maximum on day 1 and persisted for at least 5 days. The longer the period from injection to the brain harvest, the smaller the difference in the mean brain weight between the experimental and the control mice; no detectable difference was observed on day 7. In addition, the variance of the brain weight did not vary greatly with the day of the harvest. It is, therefore, preferable to determine the brain-swelling activity of pertussis vaccine on day 1 after injection. (Fig. 6) .
Restoration of the Brain-swelling activity of the Heat-inactivated Reference
Vaccine by Addition of LPF
The heat-inactivated R1 vaccine was mixed with an equal amount of LPF of 10 LPUp* per ml; the LP activity of the mixture was almost twice that of the unheated R1. The mixture was assayed for the brain-swelling activity (Fig . 6) . The heated vaccine, whose RBSA was estimated at 0 .1, completely restored its activity when mixed with LPF; the activity of the mixture , RBSA 6.8, was even higher than that of the unheated R1 vaccine. The LPF preparation itself may have had no brain -swelling activity, as no activity was detectable even by intracerebral injection of LPF i n an amount 1.4 times that in the mixture used in the above experiment (Fig . 7 ).
* The unitage assigned for the l aboratory LPF reference, L21 (17) . stored by the addition of LPF at the same concentration (see Fig. 7 ). The result ruled out the possibility that endotoxin is the heat-stable factor remaining in the heated-R1 vaccine.
DISCUSSION
In the present study, the weight of the brain was used as a response for estimating the brain-swelling activity of pertussis vaccine in mice. 
